Introduction
The negative correlation between accruals and future stock returns first identified by Sloan (1996) is now a well-established empirical regularity found in many stock markets. 1 The label "accrual anomaly", often used to describe this effect, reveals a lack of consensus on whether accruals capture exposure to unmodeled risk factors (Khan 2008; Wu et al. 2010) or they are mispriced as a result of irrational information processing. A common conjecture consistent with irrational behavior is that investors behave as if they 'fixate' on earnings and do not fully understand differences in the persistence of accruals relative to cash flows (Sloan 1996; Richardson et al. 2005) . A recent paper by Shi and Zhang (2012) provides further evidence in support of the earnings fixation hypothesis. 2 In this paper we re-examine the accrual anomaly in light of two relevant strands of the accounting research. The first strand identifies asymmetry in the persistence of accruals resulting from timely loss recognition under conservative accounting (Basu 1997; Ball and Shivakumar 2006) . The second strand suggests that the differential ability of accruals and cash flows to predict (abnormal) earnings and the differential persistence of each earnings component result in the components having different pricing implications (Barth et al. 1999; Ohlson 1999; Pope and Wang 2005) .
We conduct our analysis by adapting the Mishkin (1983) test (hereafter MT), first introduced to the accounting literature by Sloan (1996) , to incorporate both the asymmetric persistence of accruals and the differential pricing of accruals and cash flows. While the MT does not offer advantages relative to a single step OLS regression when the sole research objective is to identify market inefficiencies (Kraft et al. 2007) , it is capable of providing additional insights to the channels through which market inefficiencies arise (Abel and Mishkin 1983) . Our findings indicate that once asymmetric persistence in accruals and differential pricing of accruals and cash flows are introduced, the earnings fixation hypothesis is no longer able to explain the accrual anomaly. 3 More importantly, even though the differential persistence between accruals and cash flows is greatest in years of economic losses, the accrual anomaly appears to originate in the mispricing of accruals in years of economic gains -a result that is inconsistent with the earnings fixation hypothesis.
It is well known that when firms experience economic losses accruals contain more transitory negative components, whereas when firms experience economic gains good news is realized in earnings slowly 1 See Richardson et al. (2010) for a recent review and discussion. 2 Further non-mutually exclusive explanations offered in the literature include the possibility that accruals are associated with the growth anomaly (Zhang 2007) , and that mispricing related to accruals persists because of limits to arbitrage (Mashruwala et al. 2006) . See Shi and Zhang (2012) for further discussion. 3 We note that it would be possible to modify the MT in various ways, by replacing or supplementing earnings components with other variables correlated with future returns (Lewellen 2010) . We confine our analysis to accruals and cash flows because this allows us to simultaneously examine the accrual anomaly and the earnings fixation hypothesis.
and in a more persistent manner. 4 The lower persistence of accruals when firms experience economic losses is important in forecasting future earnings, accruals, and cash flows. Consequently, expectations models that do not accommodate the effects of timely loss recognition will be biased, and inferences concerning market efficiency and mispricing could be sensitive to such bias. Our results provide evidence that investors partially anticipate the asymmetric persistence of accruals. We find little evidence of accrual mispricing when firms experience economic losses, even though this is precisely when differences in persistence between accruals and cash flows are highest. In contrast, our results indicate that accruals are mispriced in gain years and not in loss years. 5 We also modify the MT in order to allow the market response to accrual and cash flow surprises to differ. Prior research proposing earnings fixation as an explanation for the accrual anomaly assumes that earnings are sufficient for valuation and therefore the pricing of accrual and cash flow surprises is identical. At the same time, theoretical valuation models suggest that the pricing of accruals and cash flows should differ depending on their persistence and their ability to predict earnings (Ohlson 1999; Pope and Wang 2005) . Consistent with Barth et al. (1999) , our evidence based on the modified MT confirms that investors price the accrual and cash flow components of earnings surprises differently.
While this result does not necessarily imply efficient pricing, it is contrary to the earnings fixation hypothesis.
A further contribution of our study is to introduce recent panel regression techniques to the implementation of the MT. We document that market efficiency tests based on panel data are sensitive to the cross-sectional correlation of residuals, suggesting that clustering the standard errors in the MT by year is important. Year-by-year estimation based on Fama-MacBeth (1973) methods is an alternative approach that corrects for the cross-sectional correlation in the residuals, but has informational and statistical disadvantages relative to the MT based on pooled data 6 (Kraft et al. 2007 ). Furthermore, Petersen (2009) shows that Fama-MacBeth methods result in biased standard errors in the presence of firm effects. In our panel estimation of the MT, when we cluster standard errors either by year, or by both firm and year, efficiency tests no longer reject the rational pricing of cash flows, even under a parsimonious model specification assuming identical pricing of accruals and cash flows and no 4 Additionally if firms experience negative cash flow shocks, management is more likely to take action to reverse such shocks than when firms experience positive shocks. Therefore asymmetric persistence in cash flows is also likely to be observed empirically. 5 Throughout the paper we use the terminology gain and loss years. This labelling is not intended to indicate accounting gains and losses based on the sign of reported earnings but rather economic gains and losses, i.e. good news and bad news respectively. Both our terminology and the proxies we employ for economic gains and losses follow Ball and Shivakumar (2006) . 6 Year-by-year cross-sectional regressions ignore time-series variation in explanatory variables and therefore they are not equivalent to pooled panel data estimation techniques (Cochrane 2005). asymmetries in forecasting. 7 This finding is contrary to the earnings fixation hypothesis which predicts that accruals are over-weighted and cash flows are under-weighted by the market.
Overall, while the evidence we report does not necessarily rule out the mispricing of accruals, it is inconsistent with earnings fixation as the cause of the accrual anomaly. If the accrual anomaly does reflect mispricing then the nature of the market irrationality appears to be rooted in the processing of accruals information in gain years. On the other hand, if the accrual anomaly reflects un-modeled risk differences related to accruals, our results suggest that any accrual-related risk premium is significant when firms have experienced good news.
The remainder of the paper is organized as follows. In section 2 we discuss our research design and extensions to the Mishkin test. We also discuss the alternative econometric techniques for the estimation of the MT. In section 3 we describe the sample and the data selection procedure. In section 4 we report the empirical results and finally, in section 5 we offer our concluding remarks. Sloan (1996) tests the rationality of investor expectations with respect to accruals and cash flows using the MT and assuming the following forecasting and pricing equations:
Research Design

Expectations under timely loss recognition
where EARN is earnings, ARET is abnormal returns, ACC is accruals and CF is cash flows. Equation (1) assumes that future earnings are linearly related to current period accruals and cash flows. Equation (2) relates abnormal returns to the earnings surprise defined using the earnings expectation model in equation
(1). Rationality in forecasting earnings is tested by examining whether the restrictions α 1 * = α 1 and α 2 * = α 2 hold.
Prior research shows that as a result of conditional accounting conservatism the persistence of earnings and accruals depends on whether firms experience good news or bad news about future cash flows in the reporting period. We incorporate this insight into the forecasting and pricing equations of the MT, using the four proxy variables for economic gains and losses suggested by Ball and Shivakumar (2006 Basu (1997) we expect that accruals are less persistent in loss years relative to gain years, i.e. α 3 < 0. Consistent with Sloan (1996) we expect that accruals are less persistent than cash flows in both gain years and loss years, i.e. α 1 < α 2 and (α 1 + α 3 ) < (α 2 + α 4 ).
Under the assumption that the pricing of accrual and cash flow surprises is identical and equal to β, and Zhang (2012) , who find that the effectiveness of the accrual strategy increases in the differential persistence of accruals relative to cash flows.
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Note that the forecasting equation (3) can be expanded further to include additional variables (see Kraft et al. 2007) . In this paper, we intentionally use only ACC and CF as predictor variables in order to maintain comparability with the majority of papers using the MT (including Sloan (1996) ) and to be able to reconcile our results with the accrual-based hedge portfolio returns. In the likelihood of omitted variables, the MT remains a valid test of market efficiency which can be applied in different states of the economy, although one cannot draw clear inferences about the source of any inefficiency (Sloan 1996; Kraft et al. 2007 ).
Differential pricing of accrual and cash flow surprises
The earnings fixation hypothesis supported by Shi and Zhang (2012) and others suggests that the market does not discriminate among earnings components in valuation. Consistent with this hypothesis, tests of rationality based on equations (1) and (2) or based on equations (3) and (4) assume that the pricing of accrual and cash flow surprises is identical and is captured by the pricing parameter β. If however accruals and cash flows attract different valuation weights, the coefficients on accrual and cash flow surprises will differ and the proposed explanation of naïve fixation will no longer be supported.
We modify the MT by allowing the pricing of accrual and cash flow surprises to vary. This provides a direct test of the earnings fixation hypothesis conditional on separate forecasting models for each earnings component. We estimate the system of equations (5), (6) and (7): 
Equation (5) is the accrual forecasting equation and equation (6) 
In our empirical tests we re-write equation (7) as follows:
where κ 0 * = β 1 γ 0 * + β 2 δ 0 * , κ 1 * = β 1 γ 1 * + β 2 δ 1 * and κ 2 * = β 1 γ 2 * + β 2 δ 2 * . We then test whether the rationality conditions κ 1 * = β 1 γ 1 + β 2 δ 1 for accruals and κ 2 * = β 1 γ 2 + β 2 δ 2 for cash flows hold. Failure to reject these conditions is consistent with market rationality in the pricing of accruals and cash flows respectively. Although the system (5)- (7) provides a framework for testing the earnings fixation hypothesis, it ignores the asymmetric persistence of accruals arising from conditional conservatism. Therefore, the final MT specification we test combines the asymmetric persistence of earnings components with the differential pricing of the surprises to the components. We estimate equations (9)-(11):
9 Testing for efficiency using these restrictions is equivalent to running a single step OLS regression of ARET t+1 on ACC t and CF t , as explained in Abel and Mishkin (1983) and Kraft et al. (2007) . In the linear reduced form of system (1)-(2), the coefficients on ACC t and CF t are equal to β(α 1 -α 1 * ) and β(α 2 -α 2 * ) respectively. In the linear reduced form of system (3)-(5), the coefficients on ACC t and CF t are equal to β 1 (γ 1 -γ 1 * ) + β 2 (δ 1 -δ 1 * ) and β 1 (γ 2 -γ 2 * ) + β 2 (δ 2 -δ 2 * ) respectively. Therefore, an OLS test cannot distinguish between market efficiency and a variable being valuation irrelevant, i.e. β = 0, or β 1 , β 2 = 0. In contrast the MT, by distinguishing between forecasting parameters and response coefficients, discriminates between market efficiency and valuation irrelevance. 
Based on equation (9), we test the hypothesis of asymmetry in the relation between future accruals and current earnings components by testing whether γ 3 = 0 and γ 4 = 0. Conservative accounting results in higher mean reversion of accruals in loss years relative to gain years. Hence, we predict that γ 3 < 0. We also test the hypothesis of asymmetry in the relation between future cash flows and current earnings components in equation (10) by testing whether δ 3 = 0 and δ 4 = 0. Similar to Ball and Shivakumar (2006) , we predict that the incremental coefficient on cash flows during loss years will be negative (δ 3 < 0)
because accruals in loss years incorporate capitalized multi-period cash flow effects.
In gain years, rationality in forecasting accruals requires that γ 1 * = γ 1 and γ 2 * = γ 2 , and rationality in forecasting cash flows requires that  1 * =  1 and  2 * =  2 . In loss years, rationality in forecasting accruals requires that γ 1 * + γ 3 * = γ 1 + γ 3 and γ 2 * + γ 4 * = γ 2 + γ 4 , and rationality in forecasting cash flows requires that δ 1 * + δ 3 * = δ 1 + δ 3 and δ 2 * + δ 4 * = δ 2 + δ 4 . Again these restrictions cannot be tested because the system is under-identified. However, we can test linear combinations of the rationality conditions. In the case of In our empirical tests we re-write equation (11) as follows: . We then test the rationality conditions pertaining to the gain states as before, namely κ 1 * = β 1 γ 1 + β 2 δ 1 for accruals and κ 2 * = β 1 γ 2 + β 2 δ 2 for cash flows; and the additional rationality conditions relating to the loss years, namely κ 1 * + κ 3 * = β 1 (γ 1 + γ 3 ) + β 2 (δ 1 + δ 3 ) for accruals and κ 2 * + κ 4 * = β 1 (γ 2 + γ 4 ) + β 2 (δ 2 + δ 4 ) for cash flows. Failure to reject all these restrictions will be consistent with rationality in pricing the asymmetric persistence of accruals and cash flows. However, if rationality is rejected, a detailed analysis of these conditions should reveal the possible sources of any apparent mispricing by identifying the earnings components and the states of the world under which mispricing is found.
Loss proxies
We employ the four proxies for fiscal-year gains and losses proposed by Ball and Shivakumar (2006) , including three book proxies based on the signs of cash flows (CF), the change in cash flows (ΔCF) and industry-adjusted cash flows (INDCF); and a market proxy based on the sign of abnormal returns (ARET). 10 Each proxy has conceptual advantages and disadvantages, which are discussed in detail by Ball and Shivakumar (2006) . However, among the four proxies, market returns are more likely to measure the news reflected in contemporaneous accruals with error. Market values reflect unbooked items, including internally generated intangible assets and growth options, which can confound loss events that trigger accruals. More importantly, since our research is focused on potential market mispricing of accruals, there is a logical inconsistency in using returns as a loss proxy. If our null hypothesis of market efficiency is rejected, then any inferences that use returns to identify the source of possible mispricing can be misleading. Therefore the discussion of our results focuses more on the three book proxies, although results based on the market proxy are also included for comparison with Ball and Shivakumar (2006) .
Estimation and standard errors
Petersen (2009) and Cameron et al. (2010) show that in the presence of within-cluster correlation of the regression residuals or the independent variable, the default OLS variance estimate is inflated by a factor of xu 1 (N 1)       , where ρ x is the within-cluster correlation of the independent variable x, ρ u is the within-cluster correlation of the regression residuals u and N is the average size of clusters. Recently, a number of studies in the accounting literature have recognized that both classical OLS and White (1980) standard errors may yield unreliable test statistics when residuals are cross-sectionally or serially correlated, and this motivates our analysis in the accrual anomaly setting.
The majority of papers using the MT to examine investor rationality rely on the default standard errors, based on the standard OLS variance estimator in each system equation. A small number of papers (Hirshleifer et al. 2004; Kraft et al. 2007 ) estimate the joint procedure of the MT using the FamaMacBeth (1973) approach, which controls for the cross-sectional correlation in the residuals but it ignores the time-series variation of the explanatory variables. Cameron et al. (2010) and Thompson (2011) propose a variance estimator for panel data that is robust to simultaneous correlation along two dimensions, as follows:
where V firm&time is the variance estimator that clusters by both firm and time, V firm is the variance estimator that clusters by firm, V time is the variance estimator that clusters by time and V White is the White variance estimator that is robust to heteroskedasticity. We show that this estimator can be applied to the MT and can significantly affect market efficiency inferences.
We follow the prior literature in estimating the different specifications of the MT by using non-linear least squares 11 and we test the cross-equation restrictions using Wald tests. We modify test statistics and standard errors using cluster-robust standard errors, in line with the recommendations of Petersen (2009) and Gow et al. (2010) . When estimating the MT, we draw inferences for market efficiency based on twoway clustered standard errors and cluster-robust Wald statistics. 12 To our knowledge this is the first paper to estimate MT test statistics based on cluster-robust standard errors appropriate for our panel data setting.
Sample Selection and Data
We obtain accounting and stock return data from the 2013 CRSP/Compustat merged database. Our sample includes all NYSE, AMEX and NASDAQ firms with available data, without restrictions on fiscal year-ends. In supplementary tests we examine December fiscal year-end firms only. Our test period includes the years 1989-2011, when cash flow statement data are available under SFAS 95. 13 In tests where we use the change in cash flow as a loss proxy, we additionally require cash flow data to be available in 1988. Consistent with previous research we exclude financial firms (SIC codes between 6000 and 6999) because accruals are substantially different in nature for these firms.
14 We estimate size-adjusted buy and hold abnormal returns (ARET) as the difference between the annual buy and hold stock return and the annual buy and hold return on the CRSP size-matched portfolio. 15 When a firm's size assignment is not available in CRSP, we use the value-weighted CRSP 11 In Stata this estimation is implemented using the nlsur command. 12 Details are available on request. 13 Hribar and Collins (2002) suggest that accruals estimates based on cash flow data are more reliable than estimates obtained using the balance sheet approach. 14 We use the historical SICH code from Compustat and the current SIC code when SICH is missing. 15 The exact files used for obtaining size portfolio returns are from the Wharton Research Data Service (WRDS) and are crsp.ermport2 for NYSE/AMEX firms and crsp.ermport3 for NASDAQ firms, as in Kraft et al. (2006) . market portfolio in computing abnormal returns. Returns are computed for the twelve month period starting four months after fiscal year-end, to ensure that all accounting variables are publicly available.
When a firm delists, we use the delisting return in the delisting month and assume a return equal to the firm's size-matched portfolio for the remainder of the year. If a delisting is due to liquidation (delisting codes 500 or between 520 and 584) and the delisting return is missing, the delisting return is set to -30%
for NYSE/AMEX firms (Shumway 1997) and -55% for NASDAQ firms (Shumway and Warther 1999) .
To mitigate the possibility of selection bias discussed in Kraft et al. (2006), we set returns to zero in any month they are missing. Our final sample consists of 80,803 firm-year observations for 10,201 firms. Table 1 contains descriptive and correlation statistics for our main variables and Table 2 contains detailed definitions and correlation statistics of the loss proxies.
Results
Correcting standard errors for within-cluster correlation
In Panel A of Table 3 , we replicate the MT as it has been applied in prior research on the accrual anomaly (equations (1) and (2)), using our sample. Results are reported under six estimation approaches in order to show the relative importance of year and firm clustering effects when testing market efficiency with respect to accruals and cash flows. Consistent with Sloan (1996) , column 1 shows evidence that accruals are less persistent than cash flows (α 1 -α 2 = -0.356) but stock prices fail to reflect this differential persistence. In particular, accruals appear to be over-weighted (α 1 * > α 1 ) and cash flows underweighted (α 2 * < α 2 ), rejecting market efficiency. These findings are consistent with investors fixating on earnings and failing to anticipate the lower persistence of accruals relative to cash flows. Inferences remain the same when we correct standard errors for heteroskedasticity (column 2), for year fixed 16 If the returns of a firm are missing for the whole 12-month period, the firm is excluded from the sample. 17 Our accrual definition is deliberately restricted to the non-cash component of earnings, given our focus on earnings fixation and the effects of conditional conservatism on accrual persistence. 18 Compustat item labels (XFP names) for accounting variables are in parentheses. effects 19 (column 3) and for serial correlation in the residuals (column 4). However, when we cluster the standard errors by year (column 5) and by both firm and year (column 6), standard errors increase significantly and the rational pricing of cash flows is no longer rejected. Accruals remain mispriced at the five percent level, but the results no longer support the earnings fixation hypothesis because this requires both accruals and cash flows to be mispriced.
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Although clustering the standard errors by firm and year results in reliable inferences (Petersen 2009), it is still possible that our test statistics are overstated when different fiscal year-end firms are included in the sample. Since returns are measured four months after the fiscal year-end, annual return windows overlap for firms with different fiscal year-ends, resulting in "imperfect" time clustering. More importantly, given that returns are measured at different points in time, investors cannot exploit the information in these results using a trading strategy. For this reason, we repeat our tests for the subsample of December fiscal year-end firms, for which the return interval starts at the beginning of May.
The December year-end sub-sample consists of 48,662 observations.
In Panel B of Table 3 we report results from estimating the symmetric two-equation MT (equations (1) and (2)) for December year-end firms. Similar to our previous results, columns 1-4 show evidence that accruals are over-weighted (α 1 * > α 1 ) and cash flows are under-weighted (α 2 * < α 2 ), rejecting market efficiency. However, when we cluster the standard errors by year (column 5) and by both firm and year (column 6), both accruals and cash flows appear rationally priced.
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Overall, the results in Table 3 demonstrate that correcting for the cross-sectional dependence of the residuals in the MT can change inferences concerning market efficiency. In particular, if standard errors are not clustered by time the MT t-statistics are biased upwards to the point that market efficiency with respect to cash flows is incorrectly rejected in the full sample. Clustering standard errors by firm in addition to year does not change inferences, consistent with the argument that firm effects are likely to be negligible when returns are the dependent variable (Petersen 2009 ). 19 We capture unobserved fixed time effects by demeaning all variables within each year. 20 Un-tabulated results show that the average persistence parameter λ 1 on current earnings in the regression EARN t+1 = λ 0 + λ 1 EARN t + u t+1 is 0.773, indicating that α 1 (= 0.525) < λ 1 < α 2 (= 0.880). Fixation on earnings implies that the pricing coefficient on both accruals (α 1 * ) and cash flows (α 2 * ) should be equal to 0.773, hence overweighting accruals and underweighting cash flows. 21 Un-tabulated results document that the lack of significance for the accrual mispricing for December fiscal yearend firms is largely attributable to a decrease in the estimated mispricing of accruals (α 1 * -α 1 ) from 0.187 in Panel A to 0.148 in Panel B, rather than an increase in the standard errors for December fiscal year-end firms.
Incorporating timely loss recognition
We now turn to the question of whether incorporating asymmetric persistence in the MT affects inferences and possible explanations concerning the accrual anomaly. In particular, we examine whether investors anticipate the lower persistence of accruals in loss years arising from timely loss recognition. In Table 4 we report estimates of the two-equation MT after allowing for asymmetry in the persistence of accruals and cash flows conditional on loss and gain states (equations (3) and (4)). We employ economic loss proxies as defined in Table 2 , based on the signs of CF, ΔCF, INDCF and ARET and we provide results based on all four proxies. However, because returns are more likely to misclassify good/bad news accruals if the information reflected in accruals is mispriced, we focus our discussion on results pertaining to the book proxies rather than ARET. To conserve space, we report results based on two-way clustered standard errors and year fixed effects, in light of the results reported in Table 3 indicating the sensitivity of inferences to the estimation of standard errors. Furthermore, we report results only for the full sample, but we also discuss our results based on December year-end firms.
The results in Table 4 This differential persistence is statistically significant at the five percent level under three proxies.
To provide an indication of the differential persistence between accruals and cash flows in different states, we compare statistically the persistence coefficients on the two earnings components in Table 4. For every loss proxy, accruals are less persistent than cash flows in both good news states (α 1 -α 2 < 0) and bad news states ((α 1 + α 3 ) -(α 2 + α 4 ) < 0). The persistence of accruals relative to cash flows declines when moving from the gain state to the loss state (α 3 -α 4 < 0 in all cases). This is relevant for testing the earnings fixation hypothesis. If earnings fixation explains the accrual mispricing, as argued by Shi and Zhang (2012) , we would expect evidence of greater mispricing in loss years, when the differential persistence between accruals and cash flows is higher. Additionally if investors fixate on earnings, cash flows should also be mispriced, with the mispricing being higher in loss years.
The results provide evidence contradicting the earnings fixation hypothesis. When CF and INDCF are used as loss proxies, investors seem to at least partly understand the lower persistence of accruals in loss years (α 3 * < 0). In all cases except for the ARET proxy, we fail to reject efficiency in the pricing of accruals in loss years at the five percent significance level. 22 In contrast, we do reject efficiency in the pricing of accruals in gain years, when differences in the persistence between accruals and cash flows are less pronounced. The difference in the magnitude of accrual mispricing between loss and gain years (α 3 * -α 3 ) is negative, contrary to the earnings fixation hypothesis. Only when the loss proxy is based on ARET do the results provide evidence of more significant accrual mispricing in loss years, consistent with Jiang (2007). However, even here the results fail to support the earnings fixation hypothesis because the accrual anomaly is significant in loss years only -there is no evidence that accruals are mispriced in gain years even though the persistence of accruals and cash flows differs.
Un-tabulated results for the December fiscal year-end firms continue to confirm the transitory nature of accruals in loss years. For every loss proxy other than CF the incremental coefficient α 3 on ACC during loss years is significantly negative and economically significant. Under all loss proxies, the persistence of accruals relative to cash flows declines in moving from the gain state to the loss state (α 3 -α 4 < 0 in all cases). Similar to the results in Table 4 , under the CF, ΔCF and INDCF loss proxies, we reject the efficiency in pricing of accruals only in gain years, when differences in the persistence between accruals and cash flows are less pronounced. Again, only when the loss proxy is based on ARET t do the results provide evidence of significant accrual mispricing in loss years. These findings confirm our previous results and fail to support the earnings fixation hypothesis.
Overall, when examining the results for the four loss proxies, we fail to find a case where the predictions of the earnings fixation hypothesis are supported. In other words, in no case is there evidence of both significant accrual mispricing in gain years and mispricing being greater in loss years. Our results demonstrate that the explanation of the accrual anomaly is more complex than naïve earnings fixation. 
Incorporating differential pricing of accrual and cash flow surprises
We now modify the MT to allow the pricing of accrual and cash flow surprises to differ, providing a more direct test of the earnings fixation hypothesis. At this stage, we assume that the forecasting equations for accruals and cash flows are symmetric. In Table 5 , we report results from estimating the three-equation MT (equations (5), (6) and (7)) for the full sample only, but we discuss results also for the December fiscal year-end sample. To allow for comparability with the results in Table 3 , we report estimates under the six estimation approaches. 22 Under two loss proxies, the efficient pricing of accruals in loss years is rejected at the ten percent level. 23 The results in Table 4 are qualitatively the same across the loss proxies when we repeat our tests on a constant sample of 70,759 observations including all fiscal year end firms and on a constant sample of 42,587 including December fiscal year-end firms only. Results are available on request.
In the three-equation MT specification, γ 1 and γ 2 are the forecasting parameters on ACC t and CF t respectively when we forecast ACC t+1 , while δ 1 and δ 2 are the forecasting parameters on ACC t and CF t respectively when we forecast CF t+1 . The forecasting equations results show that accruals and cash flows are both incrementally useful in predicting future accruals and future cash flows. Accrual forecasts are more sensitive to current period accruals than to current period cash flows (γ 1 > γ 2 ), although accruals display a relatively high level of mean reversion (γ 1 is approximately 0.3). In contrast, cash flow forecasts are more sensitive to current period cash flows than to current period accruals and the mean reversion of cash flows is relatively low (δ 2 is approximately 0.76). 24 Accruals significantly predict future cash flows (δ 1 = 0.225), consistent with the role of accruals in reflecting revisions in cash flow expectations. Overall, these results confirm that accruals and cash flows have different persistence properties and they capture different information for predicting each other. Under these circumstances it is likely that rational stock market participants would value accruals and cash flows differently and that surprises in the two earnings components would also be priced differently.
The pricing equation results in Table 5 confirm this prediction. After the inclusion of year fixed effects the response coefficient on ACC (β 1 ) is 1.058 while the CF response coefficient is 1.435 (columns 3-6),
indicating that CF surprises are valued higher than ACC surprises. Under all approaches to estimating standard errors, the difference between the pricing parameters β 1 -β 2 is highly statistically significant.
This result indicates that investors distinguish between news relating to accruals and news relating to cash flows, contrary to the earnings fixation hypothesis. Un-tabulated results from estimating the threeequation MT for December fiscal year-end firms are qualitatively the same.
Although under this MT specification we can identify the forecasting parameters on ACC (γ 1 and δ 1 ) and CF (γ 2 and δ 2 ), the corresponding pricing parameters (γ 1 * and δ 1 * ) and (γ 2 * and δ 2 * ) are underidentified. For this reason, we test market efficiency by testing whether linear combinations of the rational forecasting coefficients equal linear combinations of the corresponding pricing coefficients, as described in Section 2.1. Similar to the results reported in Panel A of Table 3 , the market efficiency tests in Table 5 demonstrate that after clustering the standard errors by year, or by firm and year, we no longer reject the rational pricing of cash flows. Results continue to indicate that accruals are mispriced, although market efficiency is only rejected at the five percent level. However, un-tabulated results for the December fiscal year-end sample show that after clustering the standard errors by year, or by firm and year, both accruals and cash flows are rationally priced, consistent with the results of Panel B in Table 3. 24 Untabulated F-tests show that γ 1 is significantly different from γ 2 and δ 1 is significantly different from δ 2 .
Overall, the results in Table 5 provide further evidence on whether the earnings fixation hypothesis can explain the accrual anomaly. In particular, our findings indicate that once differential pricing of accruals and cash flows is introduced, the earnings fixation hypothesis is not supported. Furthermore, clustering the standard errors by year in the modified three-equation MT significantly affects market efficiency inferences and the results no longer reject the rational pricing of cash flows.
Incorporating timely loss recognition with earnings components
We now examine the effects of allowing for the differential pricing of accrual and cash flow surprises when persistence is asymmetric. Table 6 show results obtained by estimating the three-equation MT (equations (9), (10) and (12)) using the full sample only. Because the results for the December fiscal year-end sample are qualitatively similar, our discussion focuses only on the full sample.
The forecasting equation results in Table 6 indicate that accruals and cash flows contain complementary information for forecasting the earnings components. Focusing first on the accrual forecasting equation, consistent with predictions based on timely loss recognition we find that in loss years accruals have considerably lower persistence than in gain years. For every loss proxy, the incremental coefficient γ 3 on ACC t during loss years is significantly negative and economically important.
For example, when CF is used as the loss proxy the change in accrual persistence in loss years is about one-third of the coefficient on accruals in gain years. While we do not have theoretical predictions concerning the incremental forecasting role of cash flows in predicting accruals, Table 6 also shows that cash flows are informative for future accruals (γ 2 > 0). However, there is no systematic evidence that the forecasting role of cash flows for accruals is asymmetric (γ 4 is insignificant in two out of four cases).
Turning to the cash flow forecasting equation, cash flows display high levels of persistence across all loss proxies (δ 2 is between 0.65 and 0.78 across the different proxies). Moreover, it appears that in loss years cash flow persistence tends to be higher than in gain years (δ 4 is significantly positive under two loss proxies). Further, as expected, accruals are a significant predictor for future cash flows (δ 1 is positive in all cases). However, in our sample there is only weak evidence of a significant incremental forecasting role of accruals for future cash flows in loss years (δ 3 is significantly negative in only one case).
In summary, the forecasting results of Table 6 suggest that the cash flow information complements accruals in forecasting both future accruals and future cash flows, and that asymmetry in accrual persistence is an important feature of the dynamics of accruals. The dynamics linking accruals and cash flows suggest that the pricing of the two earnings components is complex and depends on the differential persistence and forecasting relevance of the two components.
The pricing equation results confirm the findings in Table 5 that investors respond differently to accrual and cash flow surprises. Specifically, for every loss proxy, the accrual response coefficient is significantly lower than the cash flow response coefficient (β 1 < β 2 ), again indicating that investors are able to differentiate between accruals and cash flows. Inferences regarding the rational pricing of accruals and cash flows in gain and loss years are identical to those drawn from the asymmetric two-equation MT and fail to support a higher accrual mispricing in loss years, when the relative mean reversion of accruals is higher. In contrast, accrual mispricing appears to be driven by gain years. Again, this finding challenges the earnings fixation hypothesis explanation for the accrual anomaly. 
Portfolio analysis
In this subsection, we use portfolio analysis to test the robustness and the potential usefulness of our MT results. In particular, we test whether the returns to the accrual strategy are more pronounced in states of the world where accruals are found to be mispriced using the MT. Based on our results in Tables 5 and   6 , we expect that, on average, the hedge portfolio returns on the accrual strategy will be significantly greater in years of economic gains relative to years of economic losses, when book-based measures are used as gain/loss proxies. Alternatively, when the gain/loss proxy is based on returns, our MT results suggest that the hedge portfolio returns on the accrual strategy will be more pronounced in years of economic losses.
To estimate the hedge portfolio returns we first classify our sample firms into deciles based on their accruals in each year and calculate yearly average one-year-ahead returns for each decile. We then compute averages of the decile returns over our sample period, for the full sample, and for gain and loss years separately. 26 We also compute the hedge portfolio return, i.e. the return to a portfolio with a long position in the lowest accrual decile and a short position in the highest accrual decile. In order to test a realistic accrual strategy, we restrict the sample to December fiscal year-end firms, similar to Sloan (1996) and Lev and Nissim (2006) . To avoid the look-ahead bias inherent in the MT, we implement the strategy on a larger sample of 56,156 observations, where we require current period accruals to be 25 The results in Table 6 are qualitatively the same across the loss proxies when we repeat our tests on a constant sample of 70,759 observations including all fiscal year end firms and on a constant sample of 42,587 including December fiscal year-end firms only. Results are available on request. 26 Due to the high correlations between accruals and the gain/loss proxies, we choose to classify stocks into portfolios before conditioning on gain and losses. Although this approach results in unequal number of stocks across deciles in each year, the portfolios that we obtain are sufficiently large for the purposes of statistical testing (Maximum = 286, Minimum = 23 and Mean = 118). Our results remain qualitatively the same if we classify firms into portfolios after conditioning on gains/losses.
available, but not one-year-ahead earnings. 27 The sample is then allowed to vary depending on the availability of each gain/loss proxy.
The results are reported in Table 7 . The first ten columns present the average returns for each accrual decile and the column "Hedge" shows the hedge portfolio return that is long in the lowest accrual decile and short in the highest accrual decile. The results show that the average return to the accrual strategy over our sample period is 3.9% but insignificant (p-value = 0.296), as in Shi and Zhang (2012) . This finding is consistent with the decline in the accrual anomaly the recent years (Green et al. 2011 ). When we examine the hedge portfolio return for gain years only, the return rises to 10.4% (p-value = 0.021) under the CF proxy, to 6.8% (p-value = 0.103) under the ΔCF proxy and to 11.2% (p-value = 0.007) under the INDCF proxy. Contrary to the results in the MT, a strategy based on accruals in loss years identified using ARET yields a hedge return of 5.3% (p-value = 0.199). Un-tabulated results show that when we require future earnings, accruals and cash flows to be non-missing (as in the MT), the same strategy gives a marginally significant hedge return of 8.3% (p-value = 0.056). This difference in hedge returns demonstrates the importance of validating results obtained from the MT on a sample where survival is not required. Overall, our results suggest that the returns to the accrual anomaly increase in magnitude and significance for firms that are in good states, i.e. when CF t , ΔCF t or INDCF t are positive.
These findings validate the usefulness of the MT in providing insights into the sources of market inefficiencies and provide evidence of significant positive hedge returns that might be exploitable by investors interested in trading on the accruals anomaly.
Conclusion
In this paper, we demonstrate that the test developed by Mishkin (1983) to examine the efficient pricing of accruals and cash flows can be more informative when it allows for the differential pricing of accrual and cash flow surprises; and when it allows for the effects of timely loss recognition on the persistence of accruals and cash flows. We also show that inferences from the MT when applied to panel data are sensitive to the treatment of correlation in residuals within years. The additional insights derived from the enhanced MT shed new light on the channels through which the apparent mispricing of accruals occurs.
We document a series of results indicating that the earnings fixation hypothesis is unlikely to explain the accrual anomaly. First, the pricing of accrual surprises is significantly lower than the pricing of cash flow surprises. This finding is consistent with the lower persistence of accruals and suggests that investors 27 Additionally, we do not delete extreme observations in this sample.
rationally distinguish between the accrual and the cash flow component of earnings, contradicting the earnings fixation hypothesis. Second, when allowance is made for the timely recognition of economic losses relative to gains we find evidence that accruals (cash flows) in loss years are less (more) persistent than accruals in gain years. As a result, the differential persistence of accruals relative to cash flows in loss years becomes the highest. Yet the mispricing of accruals is concentrated in gain years, contrary to predictions of the earnings fixation hypothesis.
Finally, we demonstrate that the application of the MT in accounting is sensitive to the cross-sectional correlation of the residuals. While the default OLS standard errors in the MT reject the rational pricing of both accruals and cash flows, when we cluster the standard errors in the MT either by year, or by firm and year, the results no longer reject rational expectations with respect to cash flows.
While our results reject the fixation hypothesis as an explanation for the accrual anomaly, they do not explain why future returns are related to accruals in years of economic gains. Further research is necessary to distinguish between mispricing and risk explanations for the return predictability of accruals conditional on economic gains. Another interesting direction for future research would be to incorporate broader definitions of accruals in our testing framework, including operating, investing and financing components, which in aggregate have been shown to predict future returns more strongly (Richardson et al. 2005 ). The table is based on the original sample of 80,803 firm-year observations for the period 1989-2011. Panel A reports the distribution of the main variables and Panel B reports Pearson (above diagonal) and Spearman (below diagonal) correlation statistics. The variables are defined as follows: EARN is income before extraordinary items and discontinued operations deflated by average total assets, CF is operating cash flow obtained from the cash flow statement minus extraordinary items and discontinued operations deflated by average total assets, ACC is accruals defined as EARN minus CF, ARET is the difference between a firm's annual buy and hold return over a 12-month period beginning four months after the firms' fiscal-year-end and the buy and hold return of the CRSP size-matched portfolio for the same 12-month period. CF is operating cash flow obtained from the cash flow statement minus extraordinary items and discontinued operations deflated by average total assets, ARET is the difference between a firm's annual buy and hold return over a 12-month period beginning four months after the firms' fiscal-year-end and the buy and hold return of the CRSP size-matched portfolio for the same 12-month period. The sample in each panel remains the same for each specification. The variables are defined as follows: EARN is income before extraordinary items and discontinued operations deflated by average total assets, CF is operating cash flow obtained from the cash flow statement minus extraordinary items and discontinued operations deflated by average total assets, ACC is accruals defined as EARN minus CF, ARET is the difference between a firm's annual buy and hold return over a 12-month period beginning four months after the firms' fiscal-year-end and the buy and hold return of the CRSP size-matched portfolio for the same 12-month period. P-values are reported in parentheses. In columns 3-6, p-values for the intercepts are not applicable, because by year demeaning results in zero intercepts by construction. The table reports results from the two-equation MT that incorporates conditional conservatism. The MT is estimated for all fiscal year-end firms in the time period 1989-2011 (80,803 observations) . The variables are defined as follows: EARN is income before extraordinary items and discontinued operations deflated by average total assets, CF is operating cash flow obtained from the cash flow statement minus extraordinary items and discontinued operations deflated by average total assets, ACC is accruals defined as EARN minus CF, ARET is the difference between a firm's annual buy and hold return over a 12-month period beginning four months after the firms' fiscalyear-end and the buy and hold return of the CRSP size-matched portfolio for the same 12-month period. D is a dummy variable that takes the value of 1 for economic losses and zero otherwise. The proxies for economic losses are negative values of either CF, ΔCF (change in CF), INDCF (industry-adjusted CF) and ARET. Standard errors are clustered by firm-year after by year demeaning of the variables. P-values are reported in parentheses. The table reports results from the three-equation MT that incorporates conditional conservatism. The MT is estimated for all fiscal year-end firms in the time period 1989-2011 (80,803 observations) . The variables are defined as follows: EARN is income before extraordinary items and discontinued operations deflated by average total assets, CF is operating cash flow obtained from the cash flow statement minus extraordinary items and discontinued operations deflated by average total assets, ACC is accruals defined as EARN minus CF deflated by average total assets, ARET is the difference between a firm's annual buy and hold return over a 12-month period beginning four months after the firms' fiscal-year-end and the buy and hold return of the CRSP size-matched portfolio for the same 12-month period. D is a dummy variable that takes the value of 1 for economic losses and zero otherwise. The proxies for economic losses are negative values of either CF, ΔCF (change in CF), INDCF (industry-adjusted CF) and ARET. Standard errors are clustered by firm-year after by year demeaning of the variables. P-values are reported in parentheses. 
